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Japanese Patent Laid-Qpen No. 63-35761 (published on 
February 16, 1988) 

Japanese Patent Laid-Open No. 63-35761 discloses 
a method for the hot workability of a phosphor bronze by 
setting predetermined temperature and working conditions 
during hot rolling. This method comprises the steps of: 
preparing a phosphor bronze containing 7 wt% or less of 
Sn, 0.002 wt% or less of Pb and 0.001 wt% or less of Be- 
setting a preheating temperature before rolling of 650 
to 750 °C, a preheating time before rolling of 0.5 to 8 
hours, a rolling start temperature of 650to750°C, a rolling 
end temperature of 550 °C or higher, and a draft of 10 % 
or less per one pass until the total draft exceeds 20 %; 
carrying out or doing not carry out an edger until the 
total draft becomes 25 % or more; and carry out an edger 
at least every time the total draft between edgers becomes 
25 % or more. 

Japanese Patent Laid-Open No . 61-130478 (published on June 
18, 1986) 

Japanese Patent Laid-Open No. 61-130478 discloses 
a method for the hot workability of a phosphor bronze by 
setting predetermined temperature and working conditions 
during hot working. This method comprises the steps of: 
hot-working the ingot of a phosphor bronze, which consists 
of 3 to 12 wt% of Sn, 0.01 to 0.5 wt% of P and the balance 
being Cu, at a working rate of 10 to 30 %; and thereafter, 
cooling the hot-rolled ingot to heat and hot roll it again. 




Japanese Patent Laid-Open No. 2002-275563 (published on 
September 25, 2002) 

Japanese Patent Laid-Open No. 2 002-2 7 55 63 discloses 
a method for improving the hot workability of a phosphor 
bronze by adding Fe, Ni, Co and Mn and by controlling the 
amount of elements for inhibiting the hot workability so 
that it is a very small amount. That is, Japanese Patent 
Laid-Open No. 2002-275563 discloses a phosphor bronze 
which contains: 0.5 to 8.0 wt% of Sn; 0.005 to 0.05 wt% 
of P; and 0.003 to 0.04 of one or more of Fe, Ni, Co and 
Mn; Pb, Bi, Sb, As and Se, the total amount of which is 
controlled to be 0.002 wt% or less; H the amount of which 
is controlled to be 0. 0001 wt% or less; O the amount of 
which is controlled to be 0.003 %; and the balance being 
Cu and unavoidable impurities. This phosphor bronze 
contains 0.01 to 2.0 wt% if necessary. 

Japanese Patent Laid-Open No. 2001-294957 (published on 
October 26, 2001) 

Japanese Patent Laid-Open No. 2 001-294 957 discloses 
a method for improving characteristics by adding a 
predetermined amount of Sn to a Cu-Zn alloy. That is, 
Japanese Patent Laid-Open No. 2001-294957 discloses a 
Cu-Zn-Sn alloy for a connector and a method for producing 
the same. This copper alloy contains 23 to 28 wt% of Zn 
and 0.3 to 1.8 wt% of Sn, and the basic composition thereof 
satisfies the following formula: 

6.0 ^ 0.25X+Y ^8.5 
wherein X is Zn (wt%) and Y is Sn (wt%) . When this alloy 
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is cast, after the alloy is cooled at a cooling speed of 
50 °C/min or more in a temperature range being a liquidus 
line temperature of 600 °C or lower, the alloy is hot-rolled 
at a temperature of 900 °C or less, and thereafter, the 
cold rolling and annealing (300 to 650 °C) are repeated 
to control the crystal grain size to obtain a rolled bar 
which has a 0.2 % proof stress of 600 kN/mm 2 or more, a 
tensile strength of 600 N/mm 2 or more, a conductivity of 
20 % IACS or more, a Young's modulus of 120 N/mm 2 or more, 
and a stress relaxation rate of 20 % or less. 

Japanese Patent Laid-Open No. 2001-303159 (published on 
October 31, 2001) 

Japanese Patent Laid-Open No. 2001-303159 discloses 
a method for improving characteristics by adding a 
predetermined amount of Sn to a Cu-Zn alloy. That is, 
Japanese Patent Laid-Open No. 2001-303159 discloses a 
copper alloy for a connector and a method for producing 
the same. The method comprises the steps of: preparing 
a copper alloy material which contains 20 to 41 wt% of 
Zn, 0.1 to 4.0 wt% of Sn, 0.1 to 5.0 wt% of Ni, 0.01 to 
0.3 wt% of P, and the balance being Cu and unavoidable 
impurities, and which satisfies the formula 5.0 S Ni/P 
^ 50 wherein Ni is the content of Ni (wt%) and P is the 
content of P (wt%) , and the formula 6.0 ^ 0.25X+Y ^ 12 
wherein X is Zn (wt%) and Y is Sn (wt%); heat-treating 
the copper alloy material at a temperature of 300 to 750 °C 
for 1 to 360 minutes; cold-rolling the heat-treated 
material at a working rate of 10 % or more; and heat-treat ing 
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the cold-rolled material at a temperature of 200 to 600 °C 
for 5 seconds to 180 minutes, to obtain a copper alloy 
which has a tensile strength of 600 N/mm 2 or more in rolling 
directions, a conductivity of 18 % IACS or more, a Young's 
modulus of 120 kN/mm 2 or less, and a spring limit value 
of 450 N/mm 2 or more. 
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